Searching P AJ Page 1 of 2 




PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 2003-092108 
(43)Date of publication of application : 28.03.2003 

(51)Int.CL HOm 4/58 

HOm 4/02 
H01M 10/40 

(21) Application number : 2002-198276 (71) Applicant : MITSUBISHI CHEMICALS CORP 

(22) Date of filing : 08.07.2002 (72)Inventor : SHIMA KOJI 

KIKUCHI KAZUHIRO 

OOPriority 

Priority number : 2001 211 902 Priority date : 12.07.2001 Priority country : JP 



(54) POSITIVE ELECTRODE MATERIAL FOR LITHIUM SECONDARY BATTERY, POSITIVE 
ELECTRODE FOR LITHIUM SECONDARY BATTERY. AND UTHIUM SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the output characteristics at low temperature of a layered 
lithium nickel manganese composite oxide. 

SOLUTION: A mixture of a layered lithium nickel manganese composite oxide represented by 
general formula (I) LiXNiYMnZQ(1-Y-Z)02, (in the formula, X is 0<X<1.2: Y is 0.7<Y/(1-Y)<9, and 0< 
(1-Y-Z)<0.5; and Q is at least one selected from the group comprising Al, Co, and Fe.) and a spinel 
type nickel manganese composite oxide represented by general formula (II) LiX2 Mn(2-Y2)RY204, 
(in the formula, X2 is 0<X2<1.2; Y is 0<Y<0.5; R is at least one selected from the group comprising 
Al, Fe, Ga, Bi, Sn, V, Cr, Co, Ni, Cu, Zn, Mg, Ti, Ge, Nb. Ta. Zr, and Li.) is used in the positive 
electrode material of the lithium secondary battery. 
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fe<7?Jt^ffia/ii5 0 . 1 m V g El± 1 0 m'/ g SlTX'^y 
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[0 0 2 5] ;^ 7 y -^<^ll?K#)oq2t&aT-S{iii^ 2 




9 

ig<'^i5Mini(r z.(omm\-is w-i^&'f-^x' 5 0 u 

0. 0 1nmSX±. ff*L<l40. 0 5 m mJJ;l±. $ b 

[0 0 2 61 ^^y'j—'^'Dmwi^mnw-m^i-^^um-r 

^xiUM. m^mnw.v^vmm^^m\^xm.^i^^-t 
^:)om^^m\-fi>^tf>-X'%ii, w.mt'^mi:^wmz 
^m^. t^^m.wm^msim^^m\.xm.^w-r^:f5 

[0 0 2 7] Witeaii. a^SOmPa 

• sU±.. »*t<l4l OOmPa • 8eA±. #t-»* 
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;/ 'J^/HiJl^Sl-Oj 2 tj i Kl^^lfe CO 3 ffi'^K^k $ 
2), 

[0 0 3 3] jSj5S:Jwttffii-?)iiifi&^gii, iiEwaaffi. 
y-itio@?^^^o5|z*^^^F-@, f^mn.m^(r>mm^^(D 

^iVS:Ky^!j'-6.= s/'JryP-=5'i^:^>'«'&K 

L i xzM n <2-Y2> RyzO^ 
Cr-e, ^ (II) tf". X2{4 0<X2gl. 2. 
<jao<X2gi. 1 roS5ffl<oafeS:^j:>-r. X 2 

0. »*U<«ao. 3 5«JIT, *?jt'»*U< 

14 0. 2 5WTi:-r'5. Y 2 <73fil4 0 T'txtV^ B^tE 

mm^&t)^i^% < i&T-r 5 r i: *s *> 5 . 

[0 0 3 8] R(±A K Fe, Ga. Bi. Sn. V. 
Cr, Co, Ni, Cu, Zn. Mg, Ti, Ge, N 

KFe,Ga.Cr,Co.Mg.Ti X'h *) . '^h 
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( 0 < 0 < 9 0° ) ttiK). /h^ v^«t^^<7?S-&i4ftiJ:^m 
iLXIim;^SS:a (9 0' <e<i80*' ) i/jrSo ii^ 

^^«fcj^Ei:bTi4, ^ijxLtfo. ims%-=^r-y->^' y ^gs 

10 0 3 41 *^|gT-^effl-t-•5;^lf^-/'^^y '?-'>A-=i'> 

[0 0 3 51 MmTc^t UT(4, ^m<D7tm^^mir^ 

r i:y!)5T?#5/J5, »*L<»4A K F e. G a, B i , 
Sn^ V, Cr, Cox Ni, Cu» Zn, Mg, T 
i, Ge, Nb, Ta. Z r ^tFL i ^O^JHtEI^S-^ 
Jf -5 w i: ;45-e# -So rwtf'-et,, AU Fe, Ga, C 
r. Co, Mg, T i ;4S$e>Jr»*LV\ Mfjfe, 

30 [0 0 3 61 >^^m\^iin^:^^^-^^w.')'^'y^-^'^-f} 
>^'^m\^m^. ii^TiE-^^ (II) TvT^sn^). 

[0 0 3 71 
[^k4l 

(II) 

$e>jrs$f/i)fSfBtiSr*-r5);^f^-vu^yf' 

40 JgilL, fffi^SSf^CStifS (UtT, r?Fg14l§ll!»Jj 

*5?)iM4*y y<y y f^^^ACD^/^n-yv 

im. m.^^, ^y y'r>'^^«?;6S#»f t>ix?). r4xe> 
50 ^RiO-g-fto-t/uigcSr 1 i: uysi^-g-, *yHtT-iffi?&0. 
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0. 0 3j£iT-e*j5.. ^is^mmm<DmMi&tii^i-€?) 
[0 0 3 9 J ±fa-^^ (II) o^m^i^is^^x 

T»i. ii^O. 01/xmtX±, »*L<l±0. 0 2 m 
JW±. 5Jj:»*L<»iO. 1 M mtiJi. Ji^ 1 0 ;x mU;^ 

L.<«4|imgA±, ii^5 O/xmfiJlT, »4U<tt4 0 

[0 0 4 0J **?g©;^f 

i^1g-&®?<t;!|^<75*»#:3E«^£C«:, iJ'S'T'^a (2 0 00 
tJ'S/T'^) -C, il^»40. 5g/cc£;l_h. »*U<«: 
0. 6g/cc£Jl±, $?>J::»4U<ttO. 8 g/c c 

mil6<3»-ttil^3. 0 g/c cEAT-Cfe«?, 4#fw2. 5 
g/c cUITt?fc5, 

[0 04 1] 7^^BJco;^f^^yuMi'^!>^-^>':^:x«-& 
[0 04 2] ^<73<tll. *1j5E<01) f^c>-t>— 2"^^>'^•^:^;!/>' 
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10 04 3 J y ^!>A=';/^r/W-7>';«f>'^-g-ge'(tifei:;^ 

{«*) SrBirLfc^-^, A/ (A + B) Offi (S* 
Jt) ibTii^O. 0 5i^±. »*U<ttO. 
10 $tj{r»SL<tt0. 2W±, «t»*L< liO. 3£Jl 
^;til^0. 9 5E;tT. L< 140. 9W 
T. ^foic»*L<J±0. 8£;IT. ft'{>»4b<li0. 
7£ATi:i-5o A/ (A+B) 5 t , K 

X&.x<r>^>{ ^ jvmm^-^^t^i>i^^VLi3^ . A/ (A 
+ B) rojt;i5:*cti-t'5i:<i;iaJr*5tt5tli:^jitftS<o^* 

[0 0 4 4] ')'f-'^J>.~'y^i\^-^iy:»^^-^m^'mh.. 

lo 0 4 5j 3^^|goiE^s*^)is^^^fflv^T. yf^^^A-ifc 

[0 04 6] jEmn. jiSttJlED 9"l?A = s/'^yl'-r:^;!/ 

m^mt^u ^y~t^'^^-ti>, ^tc. m^. iem 

[004 7] IE1S^ + ICI4, L i F e P 0^^(0 J: o 

40 tr, «SIEy^^'A=s"i^-'i'-^>:i!^:^«-&K^bi^.RU^y 

3 0afi%eil±. $ bfwJtf*L<(45 Oftfi%£A±T?fo 

<3.ii^99. 9ai:%UJlT. $?*L<{4 9 9Sfi%JEi 

[004 8] ^fc, 3Hg{r^ffi ^n^Zi'M i; LT 

50 0 3i5^WV, 7 i/Sl-fli^y 7->-(t;t'^y -rV, EPDM 
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R (^5'U'>'-7'i5'-:;'rt>=i'A) , NBR (T^JJn:^ 

ft%£AT. »*L<I±6 Ofi»%tJlT. $bti»4L< 
tt4 OS»%EiT, at>»* U< «: 1 0*i:%WTT?*> 

I0 04 9J jEM^I*. ii^*«145riS5i?)-5fc«)««3fl 

i:>6ST-#S. IE^c|'<^»mS'J<^f'J-&li. a^O. OlS 
Wl%U±. *f4b<l±0. ia*%a±. 

< 14 1 fiS:%£i±Tfc t) . iiS 5 oag%eATs b 20 

< 3 O fi*%£JlT. $ ^tc:»* L < 14 1 5 fiS%UAT 

[0 0 5 01 *fc. ;*7y-@jSEt /^-fvy- 

-^-zu. Ti^ y /W-SS^f'/K v^^f'zw MJ T 5 i^, N-N 30 

iC:$Jt![»J, ii*SSi]^4rADxTS B R^ro7 7^5'^';5^T-S 

[00 5 1] Iffi^<7?Ji:$t4, ii^l ~ 1 0 0 0 /xm, 
b< ttl 0~2 0 0 /xmSlSffc^), Jf:-t-#*5i^ 

14. ii^ 1 ~ 1 0 0 0 m. iif* U< l4 5~500//m 

10 0 5 2 1 f£i(o. mM • <t o T^# c^tifcansg^ 

{4. ei^«W^««-SSrJiff-5fc*n-v-ru;^^lc 
LTI4. y f^i^A t^y 5^>?ATA $ 
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1 0 0 5 31 ^^IfEJ^3^iH•^sH4^#^rpg;S$i^/^^^;4^ Hf^i 

[0 0 5 4] 5E»w, AUgifeiri: LT, SnO, SnO 
2. Sni-xM.O (M=Hg. P. B. Si. GeSfc 
J4Sb. fcy£LO^x<l) . SnaOa (OH) s . S 
n3-,Mx02 (OH) 2 (M=Mg. P. B. Si, G 

S bXf4Mn. fcySLO g x <3) , L i S i 
O2. S i 02:XI4L i S nOa^i^^tf i*5X-^ 
•5. ri^bO>^'7{l»feS»ii^S2Sa±<^^g-g■^^S^ 

10 0 5 51 A^(4ii^s jEfiiW^-^irlD^. AffiSSr 
*L<l4ffi*SffiV^fen-5, 

[0 0 5 61 jE«ii::feSt<^?iaJ::-t-'-«u-^-S:fitffl-f- 
S»-g-l4, »#?H4<^S^^^:7-f y^A^sffl^^e,4^. d^y 

/Pn— ;^T-fe7^— =. V n-fe/un— /J?y;^/i'* 

V. /KyTi? y n=. hyyu. ;Ky 7->-fi;t'=y 7'^'. 

'(t:^«)JiD:«'^^k^K)^^i4l4»^/.eH^T'*2.c 
.^.3!>^b5Ky:tW7-<>'^iS^J-^^;iW4L<, m^i-fe^-'L' 
— iJ'c^BfitlO — ^-CfeseBIBSia^O^^^fjJKy 315=- 

[0 0 5 71 xKy jif^wv-fey-'u— i?— <o*t-&. iisiaj^ 

4^t«il^t4ro,^«^ b^SS^^^SsK y u >'T fc r t *s 
»*L<. ^<^^^ft(^TI5SI4»*b<»45 0:3J. $b 
»:::^iT*L<{4l 0 o:?. ft't>*f*U<l4l 5 OTiX'h 
■5. •flii:^5^^S<^±PSI4. U< {45 0 0:)5. Mtr» 
*L<I4400:5. *'b»4L< 14 3 o o;j-t?4)«), 3^ 

W— ^ -(75 71*5 F^S L V ^^-g- ;iS 5 b T- -5 „ 

[0 0 5 81 ^fc. 5f:^p^roy g^^;A-?^^mf&ic*3jj-^> 
®ft?K®Srfi?*Si-^)tt)5?®»::J4. 0iJ^l4^*PW=fi-«im<8 
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V, 2-^^-'i'7' h7 1 Kn79>', 1. 4-i7:^-df•1^ 10 
V. 4-;^f'/W-2— li^^y i^. 1, h:^--^ 
^^>'. 1. 2-i^:t h^i^^iiJ'i^, T-::^'^n7^'K 

hU^K y^a= h y ^''^o^ ^y''^^ 1. 2-i? 

=3rv'K. y>'^hy>5^>'K y H y i^v'i'^^roj^sfi 

10 0 5 9] ±i!i<^*m^i«trii, ffi^KSr^il$-frS 20 

mn^^t-^>so<r>mMm^^>^^%^\^\-^. *f * l< «2 o 

[00 601 <^SMJ'««$*5Sffi: LT!|t»w 

X-# , L i C 1 O4, L i A s Fex L i P F6> L i B 
F^, L i B (CeHs) ^ s LiCK LiBr^ CHa 
SO3L i . CF3SO3L i , L i N (SOaCFs) 2. 

L i N (SOaCzFe) L i C (SO^CFa) a. L 

iN (SOaCFa) af?;!iS^(f t-H. Zii\,h<Ob'h'Pfii 
O2 . NsO. CO. S02 «SE«D:^;^-^jKy •^^/^7T•1' 40 

Ks,=-7^iif:ft1l«®iry^^7A^;rvcr)a^±i^^i!!t 

[00 6 1 ] i8i:»^llf*««IK«r«ffl-t2>ti'&»^'b, 

ffi-f-5;i<b*s*f*U<, jKy3i5'u>';^dff->T 
K, sKy K, ^Ky ^if^u-W 5 >^ 
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[0 0 6 2] ^lltEl^t^mftlK^^tt^i-S^-g-i::^. 

/45T-#5. 3gfi^<75@flJ««?|fi: L-CI40lJxtf. Li 
K L i sNx Li i*»MxT i a-x (PO-,) 3 (M=A 
1, Sc, Y, La) , L i o. 6-3xR Eo. s*xT i O 
3(RE = La, Pr. Nd. Sm) mtm^ihiX.tt 

^m.o:>mwmmwti.x\iLmk.\-i. 4. 9Li i-a 

4. 1 L izO-e 1 BzOs, 33. SLizO— 66. 

7 s \Oz^<om\:M)-iiy:^-^o. 4 5Lii-o. 3 

7Li2S-0. 26B2S3. 0. 30LiI-0. 4 
2Li2S-0. 2BS i SM<omt>lo:)iy:^^i>^mf 
rtib^O? V>'i< i:t> lffi£A±<0'b<OS:ffll> 

[0 0 63] 

L i OH • HzOs N i (OH) 2. M naOa^-^rix-eH 

ffi^-C, Li:Ni:Mn=l. 05:0. 50:0. 
5 0 (*/Ht) t^iS J; pldWSL, cnJci^TKSrJIlDx. 
TH?^5^S8*12. 5fifi:%ro;^7y-SrS8SLfc. :i 

DL-AM) ^m^^X. :^7])—^<omWji(r>W-^m=i- 
S*SO. 3 0 /im«J:/i2,*T*&^Lfc. SOOmlsKs' 

h?rffiv\ ^^BtrB^ii6B#FB^-c-fco7t« rro^9y-o 

TJ-SL. ll]«sWS:lHlSs$*Tn — ^J'-(c;5^A^^,JgtrL:/3 
SJi ISlOmPa • s Xhoit^ 

[0 0 6 41 ».\:LZ<r>:^7 V—^—^W/ 
-K^-fir- (:*c;ilJ?.jkX«^±M : L- 8S;^7•^~K 
;!>.i: LT^^SrfflV^, «:fi|;tf;:^8fAfitt4 SrnVm i 
n. eJSIJtf^At>PiaftJt9 0'Cibfco -tbX. PfSI 

^j^tr i I? ^# tjixfcji&iKf^i^ 9 0 0 "c-e 1 0 mm?i^ 

^'T-jSE^-rSwtt::*!?, tJI?ttii;?^<o*/witm^<oy 

[0 0 6 51 ttbiXfcy 5^^'A=.S"^/P-7V;;{fi^^-^gf 
-fkl^li, ?FtS)2 2fe&^@4. 9 urn. 5 nm 

LA-9 2 0523K£a3^^i»J^$^^) 5rffll>T**!>fc, A 



f 
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0 . 1 %-'#■!^^ ^ y vK-^- by;? ATk^JSJcje^s^^ 

MRimi^i^X'O^m^'^. Sii¥Sr7 0%~9 5%<0 
10 0 6 6] nhixtiV J>-=^y^^i-^>'if>'^^ik 

M.=^'y'!r^\^-7"^:if"^^^^jt^'L i 1. osN i o. sMno. g 
02;iSSE<*:^t^€4*t«j^Sr* LTV r i Jl^ist^ $ ti 
fe, Z<o1^^5 eii 0ml o):if 7 :^m;^:^i^}}> 
{cAtt, 2 0 0lEl^':y7'L7tm<^^(*:?EJKSBa (^'S'T' 
®a) S:iliJ«Lfc^*, 0. 9g/ccT-fccfco 
10 0 6 7] r(7?^*(73BETJt«ffiaSriay^Lfc^ 
5. Om=/gT'*>ofc. Jt^BSroaa^H:, BE 

T^Bii^itmmmmi^mm: (:kitmmm : am s s o o 

it^ SEM¥S»=J;?)**^¥*&i^5ca^@»io. i /t 

'^$?it«Rl2>L i OH • H2O (^SE'^S^/WK) > N 

. Co (OH) a (^fMk^M) Sr^rH 

"^iT^M^K-e, Li :Ni :Mn:Co = l. 05:0. 
65:0. 1 5:0. 2 0 (^/i^tt) t^ii) X ^\ZWSl 

— srii^L, mmmi tmmicfj^^vit, r<o;^7y- 

trHsBOa^^/WikT-B/' (Ni+Mn + Co) =0. 

SS5it«l 8 3 0'CT-^^L. yf^ 

{rT**7t3p*si2 2>ciBi^@. *:*:iBrgl4, ^rH^n?. 
Srnn. 1 7/<m-X?*)ofc, 9 y^^SL, BETtfc^ffi 
-tn^ni. 7g/cc, O. 8m»/g-r-foo 

0. 2 iimT-feoyci, <;^l:*^^yi'l}y f't^i'. 
•&^-rii'fe8i!5ttf>J 1 > L i OH • HaO, MnaOs, A 1 

^^mt<^^<r>mj^X'^ Li:Mn:Al=l. 04: 

1. 88:0. 12 (^yHt) t/iSi pt::fffl:L. C 
ntrtt7KSrJbP;tT@?^^^SIS 3 5 fifi%<^:^ 9 y -SrSB 

J;•7at«^^K^5r^#/c. r <73)t«EiK^5r^*^B!tTT' 9 0 
0'CmT'5X:/m i n. T-#)aLx 9 0 0*CfiJigmt-^ 

10 0 6 8] nhMz.') J>^-7:yiS'^^%mt%<om 
>ig'o-^-ft'^L i i.o^N i i.ssA I o. i20-,/jS3z;:^fei7> 
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e^oiN 3 4/im-Cfcofco 9 yZf^^^ BETJt^ffi 
S4r**fcS$*. ^Jxm. 1. 0. 9m 

VgT-focfc. ^fc, SEMffi^{;:J;t)**fc5F^i 

SlittRI 1 T-# b3xfc«^ y ^ C> A = ^-^-g- 

10 «rl : 1 (MftJt) i:;tc5J;5l-?l«*»r-CS'&b, 

[0 0 6 9] WT<^*&-C'. #btvfcjE«l*ti|sfSrfflV>T 

A. lum;^«^aoai^ 

tt^iBiE^^^!|S^=S^7 5m»%. T-fe^^>'y7S':J'Sr2 O 
sKy X h77yu;rn3if^w:^y?!>'^— Sr5** 

h Ufct«>-Sr 9 mm <^ (^JKv-^SrfflVTiTtjfeV^ 

fc. r<^^. ^ft:fifl:liif^)8mglr;Jc5J:9Jw^SL 

10 0 7 0] ^§f>ttfctfIfEIE®SrlS^fiii: L i ^JS 
iSr*f^t LT='^':^-fe>'i'^iffiA/f£. mir, 0. 5 mA 

JScm$-tir-5RJt&Sr±K4. 3V-em\ O. 5mA/c 

m'^ro^mMiJctts Bn*>jE^tr y5^i>-t.-^':^v^KiE$ 

i^fct)«|II»^^ca^» (mAh/g) 4:ffla^b7t. 

B. oyjKxi'v'g > h y — ©S95£ 

too 7 1) ^mf^mnt x.xow-^wibS'-i on 

mOll0&t»5lc (d 0 0 2 = 3. 3 5 A) t.y^'i:^^— 
t LTOJJ^y 7';/-(t:f- y r'^'i: SrftftitTg 2. 5: 
7. 5(OtiJ-§'f#S:L, CLtbSrN-p'f'/L-fD y 

«E1='-eig-g-b. ^*S-&»J^7 y -irUfc. ::<D;«.9y- 

SrJi:$2 0/imW^?@o;tffil-M^b, f£j^Lr®J^.§r 
^^^•frfc^. 1 2 mm « »r}T*>^#. 0. 5 ton/ 
cm='T-7'u;^*aaSrLfct.<OSr:ftei: Lfc. JJcJdiE 
40 :te:A^l<0^ftJt*Sl : 1. 2 t i 5 f-, IE«i, 
mi:U7i-'^t>-^. #^7Xm^?S^jSt LT. Imo 1 /L 
W7^7'-;/-(!i') 5^1? A (L i PFe) ^®fi?$-y:fc 

in5^u>';«7— sjC^-^— h (EC) t v^J^f^yu;*— sK^^— h 
(DEC) toWmi^m^ : 7<Oj!S-&}§^S:l;«?Sei: L-C 

Pgmffi4. 2V, TPSmE3. OVtL, l/3C^m 
cS3£iS:«lwJ; t). ^maiS4 0%(cll§Sbfc3'i'>-t/u 
^- 3 0'C<O®®#S5lJci ^Baai:#itL7c«, 1. 
5C<o^S;5ftT♦»m5r^TV^ JJcmSr-t-^iEfltitomffii^! 
50 mWiSl Of>^(^SiJiimJE«^SA V (V) ^riBO^LTt. 
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c. 5 OX: ' 1 0 OD-^ i7/i';§mm^mcoW}-& 

±fiB«E4. 2V. TPKffiGE3. 0V(::T1C^« 
[0 0 7 21 Z(Dm 5 O'CX-ff:)! c^ikMi 0 

[0 0 7 31 

mi] 

Pt%]= {Qh (10 0) /Qh (1) } X 1 0 0 

^4r*f«!Et U7tS-g-4. 2V. ^f^?r*f«ii: Lfc^-g-, 
^>:m4r^S!. fFffibfc, ife*Sr«- Ur^f. 
-fkife^Mit^!! 1 T•^t tbfc^^^t y ^ r> A= ^yu-^? 

mi t^mzvx D j^-»imm^^m. wm\^it. 
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^itfiSJ 2 Tit y 5^ r> A s/ -}r/u-v i^:*^:/ 

^^mmi:mmxjEmuntLxm\>\ mmm2tm 
m\zLx'j^^j^-»imm^iiFm. wmvit. ig*sr« 

- 1 Jr^-r, 

[00 74] 

[«ii 





(mAh/R) 


-30*t AV 
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124 


0. 67 


90 




142 


0. 86 


91 




■ 144 


0. 64 
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1. 08 


89 
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t-r^r ^{rioT. J:te^«?iJlXt/2 0^5Ky f^r>i^- 
20 [0 0 7 5] 
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